Abstract
Introduction
The liver plays the dominant role in the metabolism of thyroid hormones. It is here that 5'deiodinase enzyme act to convert part of T4 to T3. There are eight further circulating iodothyronines.The rT3, mainly derived from T4, appear to be a major inhibitor of T4 and T3. Thus if rT3 increases, the metabolic effect of T3 and T4 decreases. In the course of some chronic systemic disease (hepatic cirrhosis) rT3 increases simultaneously with the decrease of T3 level. Therefore one can describe particular alteration of thyroid pattern of chronic liver disease; low T3 syndrome, low T3 and T4 syndrome or high T4 syndrome mixed form. T3 and T4 diminish due to inefficient hepatic deiodinization and defective hepatic cellular uptake. T4 level decreases, most likely because of an inefficient production of thyroid binding globulin or due to the action of peripheral binding inhibitors. During acute liver disease and primary biliary cirrhosis one can observe an increase of T4 and TBG together with an increase of the acute phase proteins. Such complex hormonal mechanisms are not influenced by TSH, which appear normal or inhibited, as the TRH stimulation test is normal. The explanation can be found in an enhanced conversion of T4 to T3 in the pituitary gland. The biological and clinical significance of these mechanisms might be that of creating a "protective" state of an organ in a catabolic state by reducing the circulating thyroid hormone T3. A relation has been found between circulating hormone level particularly the T3, rT3, and rT3/T3 ratio, and the hepatic functional insufficiency. In different types of liver diseases, similar processes may occur to those seen in the sick euthyroid syndrome, but in addition a number of changes specific to the type or stage of liver disease is also found. The most consistent thyroid hormone profile in patients with cirrhosis are a low total and free T3 and an elevated rT3, probably reflecting a reduced deiodinase type 1 activity resulting in reduced conversion of T4 to T3. This results in an increase in conversion of T4 to rT3 by the deiodinase type 3 system and an increase in the rT3 to T3 ratio. The plasma T3/rT3 ratio has a negative correlation with the severity of cirrhosis when assessed in non-alcoholic cirrhotic. Since T3 and rT3 bind to the same plasma proteins, the T3/rT3 ratio provides a parameter of liver function that is largely independent of protein binding. Both the T3/rT3 ratio and free T3 levels in plasma thus provide a correlation of liver function in cirrhosis, and are of prognostic value, albeit seldom used. In cirrhosis of liver several hormones may be affected, including insulin and glucagon due to deamination defects, glucocorticoid and gonadal steroids due to a conjugation defects, and thyroid hormone due to an iodination defect. Numerous clinicians have reported a sub clinical hypothyroidism in patients with chronic liver disease. Although studies in different populations vary in their findings with respect to the type and degree of thyroid dysfunction in cirrhosis, but found to have consistently low FT3 in the face of a normal TSH and a clinical euthyroidism. Not only the free hormone level has been delineated as an indicator of thyroid dysfunction, but FT3 level has also been correlated with the degree of liver dysfunction. , and 11(22%) patients had score more than 10 (grade C). 13(26%) patients who were categorized in Child Pugh A had serum Free T3 level more than 3.10 pmol/L. 26(52%) patients who were included in Child Pugh B, out of them 24 patients had serum Free T3 level more than 3.10 and 2 patients had Free T3 level below 3.10 pmol/L. Remaining 11(22%) patients who were categorized in Child Pugh C had serum free T3 level below 3.10 pmol/L. Study demonstrated that as the severity of cirrhosis increased from Child-Pugh A to C, serum Free T3 level decreased (p value 0.00). 13(26%) patients who were categorized in Child Pugh A and 26(52%) patients who were included in Child Pugh B had serum Free T4 level more than 12 pmol/L.11(22%) patients who were categorized in Child Pugh C, out of them 6 patients had serum Free T4 more than 12 pmol/L and 5 patients had serum Free T4 below 12 pmol/L(p value 0.00). 13(26%) patients who were categorized in Child Pugh A, out of them 11 patients had normal serum TSH level and 2 patients had TSH level more than 4.20µIU/ml. 26(52%) patients who were included in Child Pugh B, out of them 8 patients had normal TSH level and 18 patients had TSH level more than 4.20 µIU/ml. 11(22%) patients who were categorized in Child Pugh C, all of them had TSH level more than 4.20 µIU/ml. Study demonstrated that as the severity of cirrhosis increased from Child-Pugh A to C serum level of TSH started to rise above normal level (p value 0.00). 
Material and Methods

Discussion
In this cross sectional study it was seen that prevalence of hypothyroidism in cirrhosis patient was 62% i.e. 31 out of 50 cirrhotic patients had increased TSH level. The prevalence of hypothyroidism increases as the severity of liver cirrhosis increases. All 31 patients did not have clinical signs of hypothyroidism and there TSH level was also in subclinical range of hypothyroidism. 23(46%) out of 31 patients with hypothyroidism were male indicating that hypothyroidism is more common in male cirrhotic. Regarding the etiology of cirrhosis in those with hypothyroidism our study found alcoholic cirrhosis to be the most common etiology. Our study showed that as the severity of liver disease increases indicated by Child Pugh grade A to C the prevalence of reduced serum T3 increased. The study showed that all the cirrhotic patients had their serum T4 level within normal limit. This was in contrast to Kayacetin E, Kisakol G, Kaya A et al study which showed there is reduced total T4 level in non-alcoholic hepatic encephalopathy patients. In this study it was shown that as the severity of liver disease increases indicated by Child Pugh grade A to C the prevalence of reduced serum FT4 level increased. This was in contrast to study by Borzio M, Caldara R, Borzio F, Piepoli V, Rampini P, Ferrari C which showed the existence of several abnormalities of thyroid function tests in patients with chronic liver disease, although showing that euthyroidism is almost always maintained, probably as a result of low-normal FT3 and high-normal FT4. Furthermore, T3 serum levels appear to parallel the severity of liver dysfunction. Study showed that as the severity of liver disease increases indicated by Child Pugh grade A to C the prevalence of reduced serum FT3 level increased (p value<0.00).This study was supported by Agha F et al study which confirms the presence of abnormalities in serum thyroid hormone levels in cirrhosis of liver. Alteration in serum T3 and FT3 levels correlate well with the disease severity and may be useful in assessing the course and prognosis in cirrhotic patients.
Conclusion
According to this study all cirrhotic patients should undergo thyroid function evaluation as these patients are definitely associated with development of hypothyroidism. As the study suggest significant inverse correlation between serum level of FT3, FT4 and TSH with severity of cirrhosis. These parameters can be used as markers of severity of cirrhosis.
